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(54) INK JET PRINTER AND FACSIMILE EQUIPMENT 

(57)Abstract 

PURPOSE: To effectively detect the discharge amount 
of ink by small ink consumption even if the accuracy of a 
unit for aligning an optical path with a head for 
discharging the ink is not so high in an optical discharge 
failure detecting structure for detecting the discharge 
failure of an ink jet head according to the number of ink 
droplets for shutting OFF the path. 
CONSTITUTION: When a power source is turned ON 
(step S1), a home position is detected (step S2), a 
carriage is moved from this point at a predetermined 
speed, and ink is continuously discharged at zones P1 to 
P2 capable of existing a photosensor (step S3). The 
number S of steps of a motor to the time point of the 
maximum output Vmax of the output change of the 
photosensor according to the continuous ink discharge 
is obtained (step S5), and then the ink is discharged in 
the following discharge failure detecting processes 
(steps S9 to S14). 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim l] An ink jet printing equipment which prints on printed data medium by breathing out ink using 
^an ink jet arm head with two or more ink deliveries characterized by providing the following A detection 
means with a light emitting device and a photo detector A migration means to which this detection means 
and said ink jet arm head are moved relatively A regurgitation control means to which regurgitation is 
made to carry out from said ink jet arm head in the 1st predetermined successive range including an 
optical path which is made to move relatively said detection means and said ink jet arm head, and is 
formed between said light emitting devices and said photo detectors between the migration concerned by 
this migration means Distribution of an output of said detection means to change with the ink 
regurgitation from said ink jet arm head of said 1st successive range by this regurgitation control means 
is searched for. A range decision means to appoint the 2nd predetermined successive range included from 
this distribution in said 1st successive range, While moving relatively said ink jet arm head aiid said 
detection means with said migration means and making regurgitation perform from said ink jet arm head 
between the migration concerned in said 2nd successive range A poor regurgitation detection means to 
detect the poor regurgitation of the delivery concerned based on an output of said detection means at the 
)time of the regurgitation concerned 

[Claim 2] Said 2nd successive range is an ink jet printing equipment according to claim 1 characterized 
by being one corresponding to maximum of said output distribution. 

[Claim 3] Said regurgitation control means is an ink jet printing equipment according to claim 1 or 2 
characterized by performing regurgitation in said 1st successive range among two or more deliveries of 
said ink jet arm head using some deliveries. 

[Claim 4) Said ink jet arm head is an ink jet printing equipment according to claim 1 to 3 characterized by 
being what ink is made to produce air bubbles using heat energy, and carries out the regurgitation of the 
ink based on generation of these air bubbles. 

Idaim 5] Facsimile apparatus which performs a printed output based on received data using an ink jet 
arm head with two or more ink deliveries characterized by providing the following A detection means with 
a light emitting device and a photo detector A migration means to which this detection means and said 
ink jet arm head are moved relatively A regurgitation control means to which regurgitation is made to 
carry out. from said ink jet arm head in the 1st. predetermined successive range including an optical path 
which is made to move relatively said detection moans and said ink jet arm head, and is formed between 



said light emitting devices and said photo detectors between the migration concerned by this migration 
means Distribution of an output of said detection means to change with the ink regurgitation from said 
ink jet arm head of said 1st successive range by this regurgitation control means is searched for. A range 
decision means to appoint the 2nd predetermined successive range included from this distribution in said 
1st successive range, While moving relatively said ink jet arm head and said detection means with said 
migration means and making regurgitation perform from said ink jet arm head between the migration 
concerned in said 2nd successive range A poor regurgitation detection means to detect the poor 
regurgitation of the delivery concerned based on an output of said detection means at the time of the 
regurgitation concerned 

[Claim 6] Said 2nd successive range is facsimile apparatus according to claim 5 characterized by being 
one corresponding to maximum of said output distribution. 

[Claim 7] Said regurgitation control means is facsimile apparatus according to claim 5 or 6 characterized 
by performing regurgitation in said 1st successive range among two or more deliveries of said ink jet arm 
head using some deliveries! 

[Claim 8] Said ink jet arm head is facsimile apparatus according to claim 5 to 7 characterized by being 
what ink is made to produce air bubbles using heat energy, and carries out the regurgitation of the ink 
based on generation of these air bubbles. 
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Japan Patent Off ice is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 

precisely. : 

2 **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet printing equipment used for facsimile 
apparatus, a printer, a copying machine, etc. in detail about an ink jet printing equipment. 
) [0002] . _ ' * 

[Description of the Prior Art] As this kind of equipment, what is used for facsimile apparatus is explained 
with reference to drawing 1 . 

[0003] Two or more sheets are accumulated and contained by the cassette 51, it lets out one sheet of 
recording paper P at a time with the feed roller 52, and it is sent out on the conveyance way which the 
conveyance roller 53 forms. Furthermore, it is conveyed by rotation of the conveyance roller 53 to the 
print section B. This print section B arranges the delivery of plurality (for example, 64 pieces) in the 
conveyance direction (the direction of vertical scanning) of the recording paper P, has the ink jet arm head 
prepared in the above-mentioned conveyance direction and the direction (main scanning direction) which 
intersects perpendicularly possible [ a scan ], and prints an image etc. by carrying out the regurgitation of 
the ink to the recording paper P. Along with the bottom guide 55, it is conveyed to the discharge section, 
and the recording paper P with which thg print was made is discharged by the discharge roller 56 and the 
discharge korq 57 on the delivery roller pair delivery stacker 58 which has been arranged on the 
) conveyance way at the downstream of the print section B and which is the discharge loading section, and 
is loaded by 54. ....... ... 

[0004] By the way, although many things are known as a method which prints to printed data medium, 
such as paper and a sheet for OHP, the ink jet method used with equipment conventionally mentioned 
above also in this carries out the regurgitation of the direct ink to printed data medium, and its running 
cost is comparatively low, and it has an advantage, like the noise produced with that actuation is small. 
While it has such an advantage, by the ink jet method, an ink piece and the poor regurgitation are 
discovered promptly and it is necessary to prevent a poor print beforehand. 

[0005] The ink drop which had between the light emitting device of transparency mold photosensor and 
photo detectors breathed out passes as a method of detecting a poor regurgitation condition, such as 
non -regurgitation by the ink piece or blinding, in an ink jet printing equipment., and the technology which 
detects based on whether the light between the above-mentioned elements is interrupted is known. 
f0006l In the example of 1 configuration of the above-mentioned transparency mold photosensor, a lens is 
really fabricated by the luminescence side of a light emitting device, and, thereby, abbreviation parallel 
light can be projected now towards a photo detector in it. On the other hand, in the. light-rocoiving side of 



a photo detector, an about [ 0.7mmx0.7mm ] hole is formed on an optical axis of a mold member, and this 
is narrowing down the detection range about 0.7mm of the height direction, and about 0.7mm crosswise 
in the whole region between light-receiving and luminescence. Moreover, a light emitting device and a 
photo detector are arranged so that the optical axis to which these are connected may be parallel to the 
delivery train of an ink jet arm head and may cross the trajectory of a regurgitation ink drop, and the gap 
of a light emitting device and a photo detector is prepared so that it may become larger than the range of 
the above-mentioned delivery train. Thereby, when it can pass through the detection range between a 
light emitting device and a photo detector, the ink regurgitation is performed good and an ink drop passes 
through this detection range, an ink drop interrupts the light from a luminescence side, and all the ink 
drops breathed out from each delivery of an ink jet arm head decrease the quantity of light by the side of 
light-receiving, and have the composition that change of the output of a photo detector is obtained. The 
path is the minute drop of the shape of a fog 50 micrometers or less, the ink drop breathed out does not 
interrupt the light from a luminescence side completely by the regurgitation froin one delivery, and the 
rate of protection from light usually increases it gradually according to the number of deliveries which 
carries out the regurgitation. Therefore, if the output of transparency mold photosensor changes more 
than a constant rate, it will be detected as the ink regurgitation being normal, and with [ output change ] 
a constant rate [ below 1, the regurgitation of ink can detect it as poor conversely. 

[0007] Since the detection technology of the poor regurgitation mentioned above can detect without 
adding components special to an ink jet aim head, it is used as an effective means and it is'. 
[0008] By the way, 1 it is necessary to pexform alignment of a photosensor optical axis and the delivery 
train of an ink jet arm head, and when detecting the abov<3 poor regurgitation, it is necessary to carry out 
the regurgitation of the ink from each delivery so that the ! optical path may be intersected. In that case, 
the movement magnitude from the criteria location of an arm head to the above-mentioned optical axis is 
set up beforehand fundamentally, and the above-mentioned positioning is performed by moving the arm 
head according to this. 

- [0009] However, by dispersion in the regurgitation angle of the ink by manufacture dispersion of each 
component part of the device concerning migration of an arm head, and manufacture dispersion of an ink 
jet arm head eitc. It takes into consideration that the ink drop breathed out from each delivery of ah arm 
head to a photosensor optical axis shifts a maximum of about 1mm even if it performs the above 
positioning processings. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the **** cross section from the side showing the 1 conventional example of facsimile 
apparatus. 

\fDrawing 21 It is a **** cross section from the side about the facsimile apparatus concerning one example 
of this invention. 

f Drawing 31 It is the perspective diagram showing the details of the print section in the above-mentioned 
facsimile apparatus. 

fDrawing 41 It is the block diagram showing the control configuration of the above-mentioned facsimile 
apparatus. 

[Drawing 5l It is the flow chart which shows the procedure of processing concerning the poor 
regurgitation detection concerning the 1st example of this invention. 

[Drawing 61 It is the mimetic diagram showing the configuration for the poor regurgitation detection 
processing concerning the 1st example of the above. 

fDrawing 71 It is the timing chart of the poor regurgitation detection processing concerning the 1st 
example of the above. 
[Description of Notations] 
) A Read station 
B Print section 
C Feed section 
5 Ink Jet Arm Head 
8 Photosensor 
15 Carriage 

21 Home-Position Sensor 

24 Control Section 

25 CPU 

26 ROM 

27 RAM 

28 A/D-Conversion Circuit 

30 Carriage Motor 

31 Paper Feed Motor 

32 33 Motorised circuit 
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